Tethered ligand agonist peptides. Structural requirements for thrombin receptor activation reveal mechanism of proteolytic unmasking of agonist function.
The human platelet thrombin receptor is activated when thrombin cleaves its receptor's amino-terminal extension to reveal a new amino terminus that functions as a tethered peptide ligand. Exactly how this "agonist peptide domain" remains cryptic within the uncleaved receptor and becomes functional after receptor cleavage is unknown. In this report we define the structural features of the thrombin receptor's agonist peptide domain important for receptor activation. Studies with mutant thrombin receptors have suggested that agonist peptide domain residues 2-6 contained determinants critical for receptor activation, and the synthetic peptide SFLLR-NH2 representing the 1st 5 amino-terminal residues of the agonist peptide domain was sufficient to specify agonist activity. Acetylating or removing the agonist peptide's amino-terminal ammonium group greatly attenuated agonist activity. Agonist peptide residue Phe2 was vital for agonist function; residues Leu4 and Arg5 individually played less important roles. These structure-function relationships held for both platelet activation and activation of the cloned receptor expressed in transfected mammalian cells. Our studies suggest that structures at the extreme amino terminus of the thrombin receptor's agonist peptide domain, in particular the free ammonium group of Ser1 and the phenyl ring of Phe2, are critical for receptor activation and that the agonist function of this domain is expressed when receptor proteolysis unmasks such determinants. In addition to revealing details of the thrombin receptor's proteolytic triggering mechanism, these studies open avenues to the development of drugs targeting the thrombin receptor and to further definition for the role of the thrombin receptor in cellular regulation.